Background: Tuberculosis primarily affects lungs, but all organs may be affected. Extra-pulmonary forms of tuberculosis cause a big public health problem as it is diagnosed late. This delay in diagnosis is not only due to the delay in the examination, but also due to difficulties related to extrapulmonary tuberculosis diagnostic. 
Introduction
Tuberculosis (TB) is a granulomatous disease caused by Mycobacterium tuberculosis. It is a world-wide public health problem, mostly in developing countries like Togo, despite the identification of the pathogenic agent over a century [1] . Tuberculosis primarily affects the lungs, but all organs may be affected [2] . Extra-pulmonary forms of tuberculosis pose a big public health problem, because unlike pulmonary forms that lead patients quickly at health centers where care is given by the national program against tuberculosis are codified and free of charge; they are commonly unrecognized or late diagnosed, which delay the treatment. This delay in diagnosis is not only due to the delay in the examination, but also due to the diagnostic difficulties related to extra-pulmonary tuberculosis. Extra-pulmonary tuberculosis accounts for 8.7% of all tuberculosis locations [3] . Medical imaging based on standard radiography, ultrasonography and computed tomography is essential to the diagnosis and sometimes to the care by interventional procedures. The aim of this study was to describe the different locations of extra-pulmonary tuberculosis and its aspects by imaging in Togo.
Patients and Methods
This is a descriptive retrospective observational study over 5 years (January 2010-December 2015) of all cases of extra-pulmonary tuberculosis diagnosed by imaging and confirmed by the direct examination of biological fluids, histology of biopsy specimens or surgical or culture on specific area. Data were collected from Archives of the Department of Radiology, Microbiology Laboratory of the Pneumo-phthisiology unit and from Pathology Laboratory of Sylvanus Olympio Teaching Hospital of Lomé. The diagnostic evidence had been provided either by searching through direct examination of BAAR in Microbiology Laboratory located in the Pneumo-phthisiology unit for the biological fluids sampling (sputum, ascites, abscesses pus, particular liquid and pleural liquid); or by culture on specific swab area whether it is liquid or biopsy specimens or finally by histological examination of surgical specimens or biopsy in search of an isolated necrosis caseous or associated with granulomas épithélioïdesgiganto-cellular to the Pathology Laboratory. The parameters studied concern the epidemiological data (age, gender), tuberculosis background, an HIV co-infection, an association with lung damage, the imaging data (means of imaging used, damage location, radiological aspects viewed, and the use or not of interventional imaging for diagnostic or therapeutic purposes.We have complied with all ethical considerations in force in Togo.
Results
During the study period, 83 patients had been diagnosed and confirmed as suffering from extra-pulmonary tuberculosis on a total of 79,616 patients seen in the department for imaging examinations (X-ray, ultrasound, CT). They were 45 men (54.2%) and 38 women (45.8%), accounting for 1.18 sex ratio. The average age was 32.6 ± 16.3 years with 1 and 82 years old of extremes. We noticed a maximum case, 66.3% (55 cases) in the age group between 20 -40 years old (Figure 1) .
Twenty-two patients had some tuberculosis treated past record: pulmonary (n = 15) and pleural (n = 5) ganglionic (n = 2). Over 22 patients of pulmonary x-ray who presented a tuberculosis past record, they were parenchymal sequel in 9 out the 15 (60%) with a pulmonary tuberculosis past record and pleural sequel in 1 out 5 with a pleural tuberculosis past record. An HIV infection was known in 51 patients (61.4%). Pulmonary damage was associated in 21 patients (25.3%). Extra-pulmonary location was unique in 45 patients (54.2%). The damages were multifocal in 38 patients (45.8%). Among the 83 patients involved in the study, a total of 116 extra-pulmonary locations of tuberculosis were recorded ( Table 1) .
The pleural location of tuberculosis accounted for 37.1% (43) of all locations. The thorax x-ray had enabled to diagnose pleural effusion in all patients. It was unilateral effusion for all, partitioned in 10 patients. The ultrasonography location before pleuralbiopsy was performed in 37 patients. The tuberculosis histological confirmation was made on pleural swab taken by biopsy tapping. On pulmonary x-ray, there was an association of pleural and pulmonary damage in 10 cases.
Peripheral Ganglions were affected in 15 patients. That was cervical ganglion (n = 8) and inguinal (n = 5) and axillary (n = 2). These peripheral Ganglionic locations were associated with other locations in 14 cases. The only case of isolated peripheral Ganglionic damage was a unique cervicaladenitis of a 7 years old child, an HIV carrier. Ultrasonography had evoked the diagnosis of adenomegaly and histology demonstrated tuberculosis damage after examination of the removed ganglion. The deep ganglion was abdomenalincoelio-mesenteric area and found by TDM and/or abdominal ultrasonography in 3 patients (Figure 2) . A case of retro peritoneal adenomegaly got a guided biopsy, with histological confirmation.
Out of 18 osteo-articular tuberculosis locations in our series, the rachis (n = 12) represented the first location, followed by ribs (n = 2). Knee, hip, wrist, and sternum were damaged one in each case. The imaging was essentially based on radiography. Ultrasonography and CT-scan were useful in all cases. Indeed, in peripheral articular damages, ultrasonography had helped to highlight liquid peri-articular collections whom tapping guided by ultrasonography had enable to confirm the presence of BK. CT-scan was useful to confirm diagnosis in spondy-litis and had discovered psoas abscess in 8 cases which had also been taken under ultrasonography guidance for confirmation.
Abdominal tuberculosis concerned in this study the peritoneum (n = 13), spleen (n = 2) and the liver (n = 1). The peritoneal damage that represented 11.2% of all locations was brought up by abdominal ultrasonography in the presence of ascites. Only 5 patients had benefited from a TDM to explore their ascites. The splenic and liver damage were as micronodular lesions hypoechoic diffuse of parenchyma miliary appearance. The spleen and hepatic miliary were identified in patients with HIV.
The 10 cases of pulmonary miliary had been revealed by pulmonary X-rays before diffuse and bilateral micronodular opacities in all cases (Figure 3) . The demonstration of BK in direct splits examination had confirmed the diagnosis. The only case of genito urinary damage was atesticular location in a 27-year-old patient, HIV negative. It was a big heterogeneous left testicle in ultrasonography. Histological confirmation was made by operating room test.
A case of breast tuberculosis was identified. The diagnosis of mass breast in flammatory had been mentioned in ultrasonography. The confirmation was made by histological examination of biopsyguided of the mass achieved after failure of the first anti-inflammatory treatment and nonspecific antibiotic therapy.
Discussion
Our study is aretrospective study of extra-pulmonary tuberculosis over a period of 5 years at the Teaching Hospital of Lomé. It brought together all cases diagnosed in the department of radiology and medical imaging of Sylvanus Olympio Teaching Hospital of Lomé and confirmed either by the pathological anatomy laboratory or by the microbiology laboratory. However, we missed many cases. Those are patients who prefer go to the traditional healers, or who have completed their imaging checkup in other medical centers or those who by lack of financial means can't do the imaging tests. In addition, our study has some limitations; in fact, many cases of extra-pulmonary tuberculosis suspected by imaging could not be confirmed either by lack of samples before starting treatment or by lack of financial means to pay the cyto-pathological examinations.
In most African studies [3] [4], the majority of our patients are young, with a male predominance. Co-infection with HIV was high, up to 61.1% of cases. This rate is close to that of Darré et al. [4] who considers that HIV is changing the face of tuberculosis. Actually according to the World Health Organization (WHO), in Africa, HIV is the main cause of the increase of TB impact during the past decade [5] .
Pleural tuberculosis is by far the most common extra-pulmonary location of TB [6] [7] . They accounted for 37.1% in our series, which was close to 35.6% of hospital study of Yoon et al. [7] .
Ganglionic tuberculos is accounted for 24.1% in our series of extra-pulmonary locations, which placed it in second position after the pleural location. This position corresponds to its place in most of studies [8] . Ultrasonography and TDM enable to directly highlight adenomegalies directly, but also to guide biopsies of deep adenomegalies, when there was no other simple ways to confirm tuberculosis.
Oesto-articular tuberculosis accounted for 1% to 4.3% tuberculosis cases [9] - [11] . In our study, it accounts for 15.5% of all locations. This frequency is in line with the data on the topic who estimates that frequency between 10% and 15% of extra-pulmonary tuberculosis according to the authors [12] [13] . TB spinal location was the most frequent osteo-articular damage in our series. This is in line with most studies [11] [12] [14] [15] .
The abdominal tuberculosis location in frequency order is the 6 th location of extra-pulmonary tuberculosis after pleural location, ganglionic, genito-urinary, osteoaricular, military and meningeal [8] , it represents the fourth location in our study. This position is related to the large number of peritoneal tuberculosis cases in our series which accounted for 11.2% of all locations. Peritoneal tuberculosis is the most common form of abdominal tuberculosis [16] ; it represented 7.2% of extra-pulmonary TB in a study in one of pathological rooms at the Teaching Hospital of Lomé [4] . This difference between our study and that of Darré et al. [4] could be explained by the low proportions of other locations including ganglionic, genitor-urinary and gastrointestinal diseases that were not often explored by imaging or when the radiological exploration is made, the levy for bacteriological or histological confirmation is not easy. In medical imaging, ultrasonography is the first examination to be carried out in presence of ascites. It is completed by CT-Scan in search of signs to guide the diagnosis, especially to distinguish tuberculous ascites from carcinomatous ascites and other causes including cirrhosis ascites. Although some authors believe that the distinctive elements provided by ultrasonography and CT-scan have little orientation value [17] [18], these two means remain essential in exploring ascites. Hepatic TB location is very rare [19] , it was 0.9% in our series. As N'goran et al. reported [20] it was the ultrasonography that allowed evoking the diagnosis, ultrasonography-guidedbiopsy and pathological examination had enabled to confirm the origin of tuberculosis by displaying the giant cellgranuloma, with necrosis central caseous. The splenic tuberculosis location is also rare [21] . No gastrointestinal location was mentioned in this study while it represented between 3% and 5% of extra-pulmonary tuberculosis according to Chong and Lim [22] . This lack of cases cannot be explained by the absence of suspected cases by imaging, but rather by the difficulties in swabbing the samples for histological confirmation.
A testicular location had been recorded. This TB location is rare and exceptionally isolated [23] . The ultrasonography aspect may be mistaken for atesticular tumour, especially in the young patient [24] . Like other rare or exceptional locations, in presence of abreast mass, tuberculosis is not often mentioned especially when there is no other tuberculosis focus. In both cases histology enables to correct diagnosis.
Conclusion
The most common site of extra-pulmonary tuberculosis explored by imaging is pleural followed ganglionic, osteo-articular and abdominal locations. It affects young adults with a male discrete predominance in our series. The co-infection TB-HIV is particularly high in our series, confirming that HIV has changed tuberculosis face especially extra-pulmonary tuberculosis. Medical scanning based on conventional radiography, ultrasonography and CT-scan is indispensable for the diagnosis and the care of extra-pulmonary tuberculosis since some locations may be confused with many others and lead to diagnosis errors and delay treatment.
